ABSTRACT 

An apparatus and method to enhance oxygen delivery to tissue encapsulated in an 
immunobarrier device. In one embodiment, in situ electrochemical oxygen generation by 
electrolysis of water into oxygen and hydrogen supplies oxygen to the tissue. In one 
embodiment a thin, multilayer sheet electrolyzer is enclosed m silicone rubber 
membranes permeable to gas and water vapor but not liquids. The anode side of the 
electrolyzer is m contact with one face of the device. Water vapor diffuses into the 
electrolyzer, decomposes at the anode, and oxygen diffuses back through the membrane 
to the implanted tissue, thus providing a continuous supply of water, continuous diffusion 
of O2 and H2 out of the electrolyzer, and exclusion of biological components that might 
contaminate the electrolyzer. 
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Table 1. Values of important parameters in analyzed experiments 
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For all examples, Pm = 142 mm Hg, Rext = 3.5 x lO" mm Hg/(mol/cm^ s), 5 = 50, Lm2 = 15, and 
Lmi = 30 urn, (Da)med = 3.5, (Da)M2 = 2.8, and (Da)Mi = 2.0 x lO"'" moycm-mmHg-s 
Dmed = 2.8 X 10-^ cm^/s, Umed = 1.3 X 10-' mol/cm^-mmHg, Vmax = 2.76 x 10'^ mol/cm -s, 
Pc = 0.1 mm Hg, and Km = 0.44 mm Hg. 

Calculations were carried out with three or more digits, but all parameter results, except for 
partial pressures, were rounded to two. 

' The results at t = 0 correspond to the hypothetical oxygen profiles in the absence and presence of an imposed oxygen 
flux, respectively. 
PSm - Pmin « 0.5 mmHg 
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